Engineering Escherichia coli for functional expression of membrane proteins.
A major bottleneck in the characterization of membrane proteins is low yield of functional protein in recombinant expression. Microorganisms are widely used for recombinant protein production, because of ease of cultivation and high protein yield. However, the target proteins do not always obtain their native conformation and may end up in a nonfunctional state, in insoluble aggregates. For screening of functional protein, it is thus important to readily discriminate aggregated, mistargeted protein from globally well-folded, membrane-inserted protein. We developed a robust strategy for expression screening of functional proteins in bacteria, which is based on directed evolution. In this strategy, the C-terminus of the target membrane protein is tagged with two additional protein domains in tandem. The first one is green fluorescent protein (GFP), which functions as a reporter of the global folding state of the fusion protein. The other one is the erythromycin resistance protein (23S ribosomal RNA adenine N-6 methyltransferase, ErmC), which confers a means to select for enhanced expression. By gradually increasing the antibiotic concentration in the medium, we force the cells to evolve in a way that allows more functional target-GFP-ErmC to be expressed. The acquired genomic mutations can be generic or membrane protein specific. This strategy is readily adopted for the expression of any protein and ultimately yields a wealth of genomic data that may provide insight into the factors that limit the production of given classes or types of proteins.